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mam i ffl^sAs^Tt* < fcofcgfc&fcb-rstfctH^ 

iiuI3&ai^*>£©fs^ca^T x Bufg^l^fcli® 
2©#©©£ff£^!j&*£,^D&*3M§^ 10 

[0 0 0 1] 

>?>7#mttl,tztgi&lZ#%R7>7 

[0 0 0 2] 20 
[t&l?©ftffi] ^ F*3 ^^^^ffi td:^ ^-f >©7>r 
(WT> /-f>7>7) fc&fflbTrt^gE&StfiSjt 
SfToT^Stf, ii^###£|&#&Ottffi©l$£<5J*> 

^©ssT-^-r y^yyifimz-tz®^ ^mo%m.xh 
at< x ftmL®%£tz&ftmzmit>tiz*.o\z*^-z 

[0 0 0 3] ^©fc»t s rt^ffi^^gW^VT-il 

-f>7>7*^©siii: > itmmomMt, m>=?> 30 

(lIK* i ?.«SJ5K$^^T^^fco 

[0 0 0 4] ^fg|^5 8- 1 3 5 5 4 O^T- 

fcfcv ±^ShbT©$m*TKIi-Y^^> 3 >[I]gS x « 
bT©g»Cfci»Ji(jft$05fflII&^9 Z.o lc 
*ii?i\izmM%nW&&V^ $S>KS'J©»J»|e]ESlcT 
' ±#S©ig*T£&ffl U £#S©$£r£&tti'bfefc£ 
ffiBfc#Si£;&*T£i*SJ;5tCbTV>fe,, 
[0 0 0 5] £©»K<k»K l*3*I8i©Jif£##<£ffl*£ 

[0 0 0 6] 

[^B^p^biot-rsBM] b*>u ^-r>7>7- 
. t, imtit. ^-r >7>7•ffl©ssi:^ ^m*Tffl©m 
jii:^ >5>7vwtitzm*&misX#m7^wi) 
&zhtztoomm®®*%'}*\z®f&Lx^tztzib, &m 

^>X^tzo 50 



[0 0 0 7] tftfctt, m«^EIS5 8- 1 35 54 0 
OfC, i*^i:UT©MSiTt:ii^^u;>>3>|5l' 

<t?^ *ti?ti<D%,m£®®mmmzmtx^tzo * 

[0 0 0 8] *JBH8tt±aLfcjSt«*T&*nfc*<D 
'.hSfli, n^h^X tt»xftCDB!l»ftqTgg2:-rSl^ 
[0 009] 

2o©S££g}»)g|;L*>*i5«fc-5£U ££>C;W>7 
Wbl-S^T-gS. *©jg* x azy>©/J^ n 

[o 0 1 o] n±izwt)&z.z*mtLT&, 

<ft£»£*i|fflbT^3. 
[0 0 11] 

[»WOHai©«.«] tlT. Bffi*#JHLT#$MI3©SS 

(» 1 ©Stat©®®) 0 1 {±*^b^©^ 1 ommmm 
©rt«*w*si«a©«jaftsr. *f£SS©j&Sttiis 
©SSt©fe©©RSB^)fcSii: bTffii-> ^tissg 1 ©*» 

(^>y) kUO^'f>7>7i:v C©y -f >v>7" 

A s ^Tb%vv«^c^mffl{cfflv^n?.^2©^©^b 

5 > y > 5 > :7fc ifCjfcWg * -Y 7© 7 > 7i& 
bfeJ©^r©HSE©^®S^1-. 

[0012] 01 twins 1 ©jBK©&a©MttRi§jfc 
ai^g 1 x-ummmm 2 tt«a©5 >rjiMT*«*^j« 

F<3©0^ U$^SSK@BC: <fc 5 ififlrJb U * 6. fcx-f y 

^ttcffl^-f s»^>^laIgS3©tB*«K:g!l8snfe 
b^>^4©lt*pE§iCiU^U C©b7>^4©2i* 

[0013] z(Db7>z.4<D2&®mtz\mm,'gt"( 

®&etifi&tfi2ti, C©7>7 , ^lES6{c<tM'f 
> 5 > 7 7 i: # mffl 5 > 7* 8 i: ©-^ S S^S^r S <t 
•5£bTV>5. 
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[0014] ttz, h7>*4©2&ls]?§ttib«g§9© Cffl*€SI5, fffcC#1tffl5>7'8©jlMTft|||Sft#-B- 

-fico^JjmtmmZhs d©ifc&g§9©ti&;5©A2i«g 6*E<DjS«riMtft#t>*4«IW*ff-5L 
CttK»«E»S*« 1 0-e«4-*-6afo«JE4*BJftl3 [00 2 1] fc:fc\ ;W 7" 7 tropic 

«*i:LT/WXlMEWaK (filT, PWMi:B§g3) 1 -f hJtf-f Ft J: !>&33ft&3fcttAaflMM©JI!IHft 

1 Cffl*r*. Jiftfi«)fctt«igSEC3t-rS7>:78E KI&btttt*>ftfc7.f h#-f K«>ftJliii*&ttBrt4>ft 

©rft«fcJ6tfcBUt«EE*PWMl ltUl*-ra. ' «*©*9fl:«Cttl»3iv * JW TO-*" « 

[0 0 1 5] 01©«fi£T-l±h7>*4©2#[5]S§fc:fcfc fcfc*. 

£gtmE#$S£1-?>©T\ £«*Etfira«JE©tl6K: [00 2 2] Z<ommtHxtWS»&m^f&lcmiSt bT 

l^fcB©tiiattfl&»i:fca. ccMfPWMll© 10 . EB3ft&^*fcJR!mtt&ftfe^V>y«fcS*b 

B»S§l»LTt>JlOU ^©«©¥$fitT-PWMl T^fil, -f *-*#-f K&ttLTI*HBB«J*^ttH- 

l©K»*il»bT*a^. b7>*4©2}fcll] ffim% : ¥-ZlftLT ; E-*T-®m-(:%Z>£o<Zl3iZ>o 

gS4»e>B8E8 CStf¥?ftft[I]S&) fcfl*LTJt«S9-fcSJ [0 0 2 3] jt-f >5>^7©jS«rcaufe«* 

in-rs.k5CbTt»fivs tiT©»wett«#fls©fc f:, #SJ87>78©MtffcBbfcaai:ttft&!j» & 

©> tti»9^©A.*SWlB*ttWHbl/fc*«> (oS ^^©j^cabfcBaifel&TSSJ^fc-rsfe© 
&B8l"W) fcbTKW*-*. #^©®»Ttt*7>7fcfflin3ft55>:7«fiE 

[0 0 16] ccpwmi ifciA*;£ft5fi^©ffi«cj£; ©jp^fll*-€-©-5>7'©jjWTt:Sb&**K:»fS-rs«[ 

U ^^•>^@ifS3{ic:©>'^i/^{I^t:jSU.T^'f bTOSo 

y^^rSBBBSBitTb^V^CttWjU C© 20 [0 0 2 4] *SaS©JB»T?tt^-f >5>^7 fc^HTffl 

h7i/^4©2*(HK«!|{c^-f y?->^««RCl&tfc 5>r8fcfta^Cj|W!rRltt!&fta©AMT#S4:, * 

SEt^1-5. >?>*4©2&|b«S©5> ^>-5>7 , 7©^T«®&^aif?.tftiii^©i:^ C©& 

«iJ»Sff5J:aicbTV^. 8 fc©-*4a^CAWT*«ca6»-i-4«lft*«i:, 

[0.0 1 7] Sfc, Jt«S 9 ©UJ*flM*tt* C©tfttB*©©a*t:Sr3^T^r^S!K:giK$tlfcp« 

7©ftfffctttt-r*iB*rtftUi*«i 2EA©£ft> c© >5>r7*v>tt*nrffl5>r8©jiwa"fcabfc«* 

EttS^Rl 0 4:5>r«Hftia»6fcA**iXv £©<s St£:&oTV>£. 

^{C«fcoT**mEiS:£#a 1 0 (C^bTammE©^ [00 2 5] «fc*Wfi©»»©f1UB*tt3J!1-5. 
5^ 5>rW»@IS6fc»bTtt (v^T-^EA 5 ^ 30. .bfc^«B;*<f -^mShSt, ffi/SSif 2 ©m£ 

$ft3) 7>:7©«&£fSOT-f3,fc5CbT^3. #;*Y>y^>.^[IlK3C{fc|&£ft, C©^-f ■ 

[0018J-3*!), it«tf§9©ffi*>fl^l±7-r-hvs K3^T>7>^4©2»:lHlgS{C7>7'mE* s ^1- 

••yf*(l»fcJ;DiE»«:tt»"Ctt»J;0CiSV^tt4:ft!) % 5. mMSA^C^tt^tt^T^tB^Sl 2tt«3*r 

a*B^#*«C*<tb&'»6KHU rB*T&mi]S§l 2 [0 0 2 6] d©tt*Tftt7>r«IJftl3l&6ttl8l 1 

tt^>5>77#7>7Wi^©^tt^«Tb 1\fc-5C#»«ACl, C2tf!&SlAl, A2k«lt 

X. SfffctttHbfcB^l/'^ («*.«, "H" ) 0« SttBfcfclK ■9>raE#^*-*5*^LTy-f >. 

t»bTttip»«5>r8©jStfrcabfcaiii«E*ai 40 [00 2 7] c®iomur?ttMXFttiB^J8ki 2 

*"M«CW«E®1iMft«>tlW*ff$*E, 7>7- 6t*ip«E«S*®-l 0#**>7>7-7©jSl*rC«b 

is$iisi3-c«wiits. m*ai 2tt^^-*5c^«r»ffrase©«wisffv\ 

[0 0 1 9] *#WCtt % 5>5^0»IBIII6C»bTtt * <* >9 >7*7 fcttll^^V^HEttWlOSft* A 

jEBfcttBf* sf >7 >7*7 Kg^Sftfcg^A 1 , A *nHftPPIttU *©«tt5 >7-SEt <fc DjS*Ttt<§# 

^r8Ctttt$tlfcttAB 1, B2i:aHji-ri.<t9t«I [00 2 8] d©5 vrSEfciU ttttB- 9 T-fii£«El& 

[0 0 20] *fc, ffiffttIi]^ai2ttlUrKB2:«IK PWM1 1 £^bTISV7sY v^>yEBS3^7-f - H 
Ufe^tttia^b'5:V^OT5^>Sr^bTX>- ; 5' , 5 50 ^y*n*Ck9, ?>r«E©JFJS«tt«caM»« 




5 

[0 0 2 9] #);Lfc£> «iPHE<t D 5 > 7*SE©¥i9 
tt0*V>»*fcttifc«S 9 liA©Stt©ai7Jff^£PW 
Ml l©/W*eS9»«fcS«IDU PWMllKffll • 

>yil8S3t:Ui*-rs <> ;wy*->y[s]B3Hvw;itB 

^StSTIfSi&f^^fTOCttJ;!?, h7>*4©2& 
[§gg©7>7 - mEA s TA s >), Hu©ttffi©®&«t t) fefiv^ 10 
7>7iEt«:5CDT, .kOa^SEtffiofiltftD, 

[0 0 3 0] M\zmmn.E£')t>7y7mEVi& 
v^»*cttJt«a9ttiE©att©iB*fli#*pwMi i 
wwmfflmmicmnLs pwmi i&z<D®$ictt 

51Mt£fT-5cfc;£«fc?K h 7 4 © 2 ifcUSS©-? > 20 
7«E4*±*s D % !*©«<§©*§£ «fc O 4> ffil> 5 > 7*SE 
i:&3©T\ .k&SilMMEfciE^ttfc&iK c©«fc5& 
7 -1 - 1 v >? &m *> & £ ix 3 C £ «t D SifSME t m 

[0031] c©«.^ tjsttay-r > 

7>7*7©.^«rt«tt), *©7fe&ft3aftflft©&»©fi!i 
?83fcfc-rsc:i:CJ:t>, afcfflrtflUftfiSSfrScii:* 1 

[0032] ±iaa©iWttJBta-r*©t!&5»«FiB 

©«K «*J»tB*«l 2tt}g*r»a©»f^*ffdJ:iC 30 
©*^Sii±©«?>ot^ <5jf>iPOSSC:j;f)^-f 

77 »*ri*ai#« 1 2 tt-t ©»© 

it«89©ffl:fc©;ttlfeg<b£t^bfc&&fci\ X-f > 
5>r7i^iLfc«l*rtt«kflKbTjlMTl»iaOTfta 

at*. 

[0 0 3 3] 0|*ti % ^-T>7>7-7©m«|4s»fi^bT 
1 0*&©S*MfEJ:>)*llfc*<ft!K lti(g§9©m 

•-tn^* ■i >7 >77 ^tanfc^tflife-B-ififlttiae 
[0034] s^sek^#©i 07?tt> mm>r 

£U v>7«J^I5]8S6T-fi7>rmE* J ^ffl7>7' 
[0 0 3 5] tH*r*W¥81 2tt, **-*5Jc 

ja«riw*wtt**6fli**a!)» &&e& 50 
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SEtc,fcvj&*T#<S£:*i8ti>. C©jSl*r«ttTtty'-f 

©#*JB 7 > 7" 8 © MT£ 31 b£ 7 > :/§E#*i ft $ fl 

[0 0 3 6] tt±©iWfcfc£»K rt^ftttSftfiC^-f > 
5>:77#raf>*©]gBT«J*lfc»£T?tu *»JB*> 

[0 0 3 7] *!SJS©fl2J8fc<fcix«> pt-T>7>77i: 

fc«ttTv>s©-es pf-f >7>rmmRmmm^>y 

l?ffl©2o®^*I#@©-S'i)S^gt:35:D, ifc®Sg© 
'Mtfbx 3* h^£>#qJt£££Si:#fc:, -f-ti^-ti© 
j^r*©©a^-C{^5i:ftr3TV^fetftS>fx»©8!)«4qi' 

[0 0 3 8] y-f >5S/^7©«*rtt»*tftffl-r 

7 8 *»«a©j«yT*acsM«**i* <t 5 t-r s t&fc^ 

TV>5©T% rt'^figf«Pfc^'f>7>7 , 7*sfiie.*© 
[0 0 3 9] *ci5, *J >7>7'7(DgmiC£Z>mW?t 

rttsM^swi^^^nxfem^rtm©^ 
c^aif««jR?©»«6ffin&qr%ft!i» (^<*s«jt«g 

<-T5) bT. ^-f>7>r7Tf©JH9i©TT;HWfe*ix 
&»6©J:dt:.ra* <*o5/N©A^iift#»6ns 

[OO4O]0»J^« N ^O^^T-TT-©^®*^ 
fct ltt©*5-IB*ft#*iWfc»imifcbT©l7l/- 
AWIH^filitf 1/3 0«>©»^ N *»ffl5>r8fcW 
t)«l*&«^Ctt*©*<S'-l 0teSS$T\ SMMSM 

^« 

[0 0 4 1] (« 2 ©^JS©^®) B 2 tft&BIIB©* 2 

©««6©»«©rt««Sfflji6«aia©«j«4w-r. *ius 
WLWg#4- •?g>7>'7%*<( >^>rizmmL. Any 

7'tfiEfllbfcS-&©t)©T-feS. 
[0 0 4 2] 02 JC7j^r» 2 ©|l|i£©ff5<i©rt*&gy8# 

js^g 2 1 ma i topmrnmitmsm 1 tcfcv^T, 7 > 

7Wftl»6tth5>^4©-2*@fSt»Ufen > iPO 
MsUftjaci, C2tfg^iAl, A2i:ONbfct§^t 
J±X ^-^ 5 bT/ -f > 7 > r ^7 (CS^^ttS&^tt 
S* 5 , jg^C 1, C2#&£B 1, B2i:0Nbfei@^ 



*. *©fflio«iat±iai©rtiB«ffl*ii«BifcHfe 

[0 0 4 3] »fc*SaS«)JBJBO^«*ttW1-*. 
[0 0 4 4] miU-f «.y^©ONC#V\ >7>7" 

7 ©jiwTfiif js«rtt»A«je«$ft«»ffi4sg i ©mas© 
7&<§i:|5)«T-£5o tot, «Mnftw#«i 2#«*ra 
a©iw£&fT-5. 

[0 0 4 5] • fccajWUMW*** y-f>5>77©* 
Tv SipSEIS^Sll 0i:7>r«IftliB6**i*fi 

[0046] a$ttER£*® i ot-tt, imn 

2 2 ©j£U:T£@ Lfe 7 > 7SE i: fc 3 * 5 &£¥*E £ 
5. 

[0 0 4 7] i<M^fffl5>72 2tt*05>rtSO 
[0 0 4 8] W±©«rffcCJ;iK ft««««E+C/'f > 

Bff -r s«c & s „ 

[0 0 4 9] 5&t>\ *iy£©JI£!gK::j3^Tfci\ £©#£ 
ffi7>72 2tt5>7ttJlfciaB6S#»;i9>72 2# 

0N-rs<t-5i:sj9gi;L£>iu * <-jc^#r-rs©T\ c 

©^ffl7>7"2 2*^01" •5©H®bfe7>7"SE© 
. W-Qmtt* -i > 7 > 7* 7 ©J®£©¥*9(B.k 5 fc'J>$ V>ig 

[0 0 5 0] C©*ttfc.»fc3fc^«Hfe©KJ¥, o£ »> 
^mffl7>7"2 2C»*&7>7SE#WilD$:}x;fc&fc: 

^©7 ^rgE^aEft'ftc^s^na c tcfcs© 
-t\ a**5>r«ff©««io<Diic^*ffl5>r2 2c 

[0 0 5 1] **»©»«*** >5> 77 
>ri:©8«*«»!S*5>r©»*Ct», SI ©USE© 
£ WW©** S** 4 ftjggE £ SSW § 5 . 

[0 0 5 2] (SB 3 ©HS£©ff£<g) 0 3 (±#$§$©3? 3 
©S06©JB»©rt««ffl*««B©l(!J«&*t. *HJS 

mffl7>7k*WctS*MgT\ «rfc/*;w\54 
■.r^-ty >5 >7&£©;R8w?'f 7© 7 >7£pW 
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>7>7«C{gfflU ADy>7>7'fCD7-f7^>h^ 
7©7>7£2M?rffl7 vrfcteE U 3&Cjt<f>'? 
>7k, *9fl|7>7'©«ii#Ht«^©t>©t»*. 
[0 0 5 3] 123 CwtJS 3 ©HJB©JBS©rt^ifflJfc 
S&B3 lttH2©rt££H£S£B2 1C*KT, * 
*«E»£*« 1 0 fflftfc 5 fc£9ttE&3 2 tffflo & 
fiT^S. C©*iMffiS3 2tt0i*tf--JE©«ffiVc 

csw^ffijiR i tmn.ts.mR 2 k-ea-siu rjsjsi/i 

R 1 ©fili&SiTaipSE^JtKli 9 cttsssn * «t o 
10 tCUTOSo 

[0 0 5 4] C©SipSES3 2{C«t5S^mE 

tt5>7&W0*****C*©tt**Hbfc<"T*A 
^©T*. fgtf&HilelSS 1 2tt5>7W«iilK6©»L*«I 
*©ftttH2©rtSaftH#S«fi2 1 fclUU. 

[0 0 5 5] *C*ldS©»ft©f^fflft.RWr*. 

(D&kmmvmftziimmum 1 ©*«©»* kH« 

20 2©»*n*a©iM^* t iB«eu /'f>5>7'7 
©««r*i*m-r*i:x »*rtta*gti 2i±7>r«j&[i] 

B6£;>W>7>77#«ftfc#£*Q£>i*3. 
[0 0 5 6] -TSk; ?>719gtBB6-?tttMrjl7> 
72 2t5>7'SE4 s W*D?tl5«t-5lCt2]f)g|^5 <> £ 

be ©¥$»*«*«££ fc -a-r * ± 5 icfOT^nso 

[0 0 5 7] 6l±©BffC J: 0, flSttfiSif't:/ -f > 

7>7-7*s{5ie»^©jsHT-ejnfe^-&T-*s $mm^> 
30 iht*-s«wc § a«tc«c :* . ^hb©^su:(s(sb 2 

©SllS©*JBi:HI«©»***-r«. 
[ 0 0 5 8] >7>iT7©ri*T5:^tai-S^ 

<r*tb*«i 2tt[t«B9©aa©;Mi©K»*iftttrt" 

c©fbtc^ -< >-7>7"7 KS6;h.5HMtiSofci:-t©£fl5 
[0 0 5 9]o^t)s iE^jiMTttfiTf©^^ >5>r 

7tffinsss5<attaH-^t-*s©^ *©fii^?.^ 
Htiea*«iitt©»6fctt}S*ri:*i»LT, 

40 >.78«VAHt2 2£^£1»-i>i-5fc:bTfc&V>. * 
fe^ /-f >5>r7©«MT**ttLfc«*, 7-tf-©# 
s£V>tt L E D^Oj^TtC i t> «S#C ^ -f > 5 > 7 7 ©?g 
*T££*0-f 5 «t 5 C LX 
[0 0 6 0] [ftf3] 

i. ^m^.s^bT^¥» : £Sf)i-!ii§^^^-rs& 
»©s i oytmt. BijiES i ©*skttfli©» 2 ©jfes 
i:^ m i ©^aisvs 2 ©itjis^iRW^^Tnjte*^ 

#r$SBh, SIIIBSl©^®* s ^ITU«:<'5:.-5t*S^ttl 
50 SIIBBl*fcttB2ffl*B©^*r*ttIt>ft*SW5** 
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[0 0 6 1] 2. rt««*rtbT*¥tf*lH 6 ?-£«>© 
!8BJ3:>fe£&£?-S^>5>7'i:bT©;fi6:a < li^ UfB 
MmWi:ttSiJ©^mffl7>7 , i:bT©KS , ii:, 2o© 

*i:*ifctt1-Slt«»fc, Suf3tt«g§©tiift*>e>;w » 

[0 0 6 2] 3. rta*4^LT»¥<**JR&-*fe«>© 
1irfl!7>7 , i:bT©:7-f-7/i/bS©7fe$!£u 2o©bu 
y*>y«a©aa«a4fc»S&*8B6*«4\ 

#a*»e>©»*C*r38K ±!3»P«Ei93e*«*e>© 
[0 0 6 3] 4. W««t^bT«5*ftBR6-J-fc»© 

•%m z 7>7£ bT©©7-f 5^ > hgto^yyt, 20 

©BUl35>:7£j&*T£#5fe®©*-f 5»f>ytst, 
i:> fM3a»«EI^#«fc±E*'rv*>y«B©lB 

> cm-r 5 seme 




<8gS¥ 1 0- 1 08 8 2 6 
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[0064] 

l©^©i:s SulBMHO^kliS'J©^©^^ m 

•1 ©*aWl«« 2©*»Sa^fcjlMT^I6*iiWT«« 
10 -fc, mII3^1©^©A J ^b*<*:-3fe*^tii^2,^ 

1 *fctt» 2 ©*jH©^WTft«6iftjL 
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SPECIFICATION 

[TITLE OF THE INVENTION] LIGHT SOURCE DEVICE FOR ENDOSCOPE 
[ABSTRACT] 

[Object] To provide a light source device for an endoscope, 
the light source device capable of sharing a lamp- lighting 
power source between a main lamp and an emergency lamp and 
capable of achieving a size reduction, a cost reduction, and 
a reduction in the number of examination man-hours. 
[Solution Means] A commercial power source 2 generates a lamp 
voltage in the secondary circuit of a transformer 4 through 
a switching circuit 3 forming a lighting device, and the voltage 
is applied to a main lamp 7 or an emergency lamp 8 selected 
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by a lamp switching circuit 6 through a starter 5. This lamp 
voltage is input together with the reference voltage of a 
reference-voltage setting means 10 to a comparator 9. A 
compared output signal controls the switching frequency of the 
switching circuit 3 through a PWM 11 so as to allow the average 
value of the lamp voltage to coincide with the reference voltage . 
The output of the comparator 9 is input to a lamp-extinction 
detecting means 12. When the extinction of the main lamp 7 
is detected, a signal is sent to the lamp switching circuit 
6 and the reference-voltage setting means 10 so as to 
controllably light the emergency lamp 8. 
[WHAT IS CLAIMED IS;] 

[Claim 1] A light source device for an endoscope comprising: 
a first light source for generating illumination light 

that illuminates a photographic subject through the endoscope; 
a second light source differing from the first light 

source; 

a lighting device that can selectively light the first 
light source and the second light source; 

detecting means for detecting that the first light source 
has not been lit; 

switching means for performing light-switching between 
the first and second light sources, based on a signal from the 
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detecting means; and 

power-reference-value setting means for outputting 
electric power corresponding to the first or the second light 
source, based on the signal from the detecting means. 
[Detailed Description of the Invention] 
[0001] 

[Technical field of the Invention] The present invention 
relates to a light source device for an endoscope that lights 
an emergency lamp when a main lamp used in an endoscopic 
examination is turned off. 
[0002] 

[Prior Art] Conventionally, in using an endoscope, an 
endoscopic observation and medical treatment are performed 
using a lamp used mainly (hereinafter, main lamp) , and, in a 
case in which the main lamp is turned off by some cause when 
an operator is in a situation of being tied up, the endoscope 
observation and treatment can continue to be performed by being 
switched to an emergency lamp, which is a reserve light source, 
without removing a hand from the endoscope. 
[0003] Therefore, a lamp-related unit of the light source 
device for the endoscope is made up of the main lamp, the 
emergency lamp, an electric power source for the main lamp, 
an electric power source for the emergency lamp, and a control 
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circuit for detecting that the main lamp has been turned off 
and switching to the emergency lamp. 

[0004] For example, in Japanese Patent Application No. 
Sho-58-135540, driving power sources, i.e., an ignition 
circuit for an electric-discharge lamp serving as a main light 
source and an auxiliary-light-source lighting circuit for a 
lamp serving as an auxiliary light source are provided, and 
the extinction of the main light source is detected by another 
control circuit, and, if the extinction of the main light source 
is detected, the auxiliary light. source is lit. 
[0005] From this fact, since switching to the auxiliary light 
is automatically performed even when the main light source is 
turned off by some cause in a state in which an operator cannot 
stop using the endoscope, the operator can continue to operate 
the endoscope without removing the hand therefrom. 
[0006] 

[Problems to be Solved by the Invention] However, since the 
main lamp, the emergency lamp, the power source for the main 
lamp, the power source for the emergency lamp, and the control 
circuit for detecting that the main lamp has been turned off 
and switching to the emergency lamp are formed individually, 
a rise in size of the light source device, a rise in cost, and 
a rise in the number of various examination man-hours have been 
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brought about. 

[0007] Conventionally, a power source for each individual light 
source has been provided as in, for example, Japanese Patent 
Application No. Sho-58-135540 in which the ignition circuit 
for the electric-discharge lamp serving as a main light source 
is provided and in which the auxiliary-light-source lighting 
circuit for the lamp serving as an auxiliary light source is 
provided. Therefore, conventional problems include a rise in 
the size of the light source device, a rise in cost, and a rise 
in the number of examination man-hours. 

[0008] The present invention has been made in consideration 
of the foregoing aspects, and it is an object of the present 
invention to provide a light source device for an endoscope 
capable of sharing a lamp-lighting power source between a main 
lamp and an emergency lamp and capable of achieving a size 
reduction, a cost reduction, and a reduction in the number of 
examination man-hours. 
[0009] 

[Means for Solving Problems] A lamp- lighting-related unit can 
be integrally formed by being constructed so as to perform 
switching between two electric powers with a single lamp- 
lighting power source and by uniting the lamp-extinction 
detecting means of the main lamp and the lamp-lighting 
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switching means together. As a result, it becomes possible 
to achieve a reduction in size of the unit, a reduction in cost, 
and a reduction in the number of examination man-hours. 
[0010] A possible method for performing switching between the 
powers is, for example, to change the switching frequency of 
a switching circuit and thereby change a lamp voltage. This 
employs the fact that, when the switching frequency is 
increased, an output voltage is raised, and, when the switching 
frequency is decreased, the output voltage is lowered. 
[0011] 

[Embodiments of the Invention] Embodiments of the present 
invention will be hereinafter described with reference to the 
drawings . 

(First embodiment) Fig. 1 shows a structure of a light source 
device for an endoscope of a first embodiment of the present 
invention. In this embodiment, a main lamp serving as a first 
light source (lamp) used as an illumination light source for 
ordinary observation and an emergency lamp serving as a second 
light source used for an emergency when the main lamp is not 
lit are identical in kind, and especially a discharge tube type 
lamp, such as a metal halide lamp or a xenon lamp, is used. 
[0012] In the light source device 1 for the endoscope of the 
first embodiment shown in Fig. 1, a commercial power source 
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2 is connected to an input terminal of a switching circuit 3 
that forms a shared lamp-lighting means, and AC power supplied 
from the commercial power source 2 is changed into direct 
current by a rectifying circuit, not shown, in the switching 
circuit 3. The current is then output to a primary circuit 
of a transformer 4 connected to an output terminal of the 
switching circuit 3 by allowing a switching element, such as 
a switching transistor, to perform switching, and a lamp 
voltage for lighting the lamp is generated in a secondary 
circuit of the transformer 4. 

[0013] A starter 5 that generates a high voltage to start 
lighting the lamp, which is needed in a discharge- tube- type 
lamp, and a lamp switching circuit 6 for performing switching 
between the lamps are connected to the secondary circuit of 
the transformer 4. One of the main lamp 7 and the emergency 
lamp 8 is selected and connected by the lamp switching circuit 
6. 

[0014] The secondary circuit of the transformer 4 is connected 
to an input terminal of a comparator 9, and a reference voltage 
generated by a reference-voltage setting means 10 is applied 
to the other input terminal of the comparator 9. A 
differential voltage obtained by allowing the comparator 9 to 
compare the two voltages is output as an output signal to a 
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pulse-width modulation circuit (hereinafter, abbreviated as 
PWM) 11. In greater detail, an error voltage corresponding 
to the deviation amount of the lamp voltage with respect to 
the reference voltage is output to the PWM 11. 
[0015] Since an alternating voltage is generated in the 
secondary circuit of the transformer 4 in the structure of Fig. 
1, the output of the comparator shows a pulsating flow when 
the reference voltage is a DC voltage. The driving of the PWM 
11 may be controlled by the pulsating flow, or the driving of 
the PWM 11 may be controlled by the average value of the 
pulsating flow. Additionally, the application to the 
comparator 9 may be performed from the secondary circuit of 
the transformer 4 through a rectifier (and a smoothing circuit) . 
In the following description, the input and output to the 
comparator 9 are described as what is averaged (i.e., as a 
direct-current level), in order to simplify the description. 
[0016] The PWM 11 outputs a pulse signal, which has a pulse 
width corresponding to the value of an input signal, to the 
switching circuit 3. In accordance with this pulse signal, 
the switching circuit 3 changes a switching frequency, then 
outputs the signal to the transformer 4, and converts it into 
a voltage corresponding to the switching frequency on the side 
of the secondary circuit of the transformer 4. Feedback 
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control is then performed so that the average value of the lamp 
voltage of the secondary circuit of ' the transformer 4 becomes 
equal to a reference voltage. 

[0017] The output signal of the comparator 9 is input to a 
lamp-extinction detecting means 12 that detects the extinction 
of the main lamp 7. An extinction detecting signal that is 
output from the extinction detecting circuit 12 is input to 
the reference-voltage setting means 10 and to the lamp 
switching circuit 6. According to this signal, the 
reference-voltage setting means 10 is controlled to change the 
reference voltage, and the lamp switching circuit 6 is 
controlled to perform switching between the lamps (to which 
the lamp voltage is supplied) . 

[0018] In other words, the output signal of the comparator 9 
reaches a value approaching zero by the feedback control in 
a normal state, and, in this state, the output of the 
lamp-extinction detecting means 12 is at a signal level (e.g. , 
"L" ) where the lamp extinction is not detected. However, when 
the output signal of the comparator 9 greatly varies, the 
extinction detecting circuit 12 judges that the main lamp 7 
is in an extinguished state, such as a burned-out state, and 
outputs an extinction detection signal of a signal level (e.g. , 
"H") where the lamp extinction is detected. Accordingly, the 
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reference-voltage setting means 10 is controlled to change the 
reference voltage so as to output a reference voltage suitable 
to light the emergency lamp 8, and the lamp switching circuit 
6 is controlled to perform switching so as to supply a lamp 
voltage to the emergency lamp 8. 

[0019] In greater detail, the lamp switching circuit 6 is 
controlled to switch common contact points CI and C2 that are 
conductively connected to contact points Al and A2 connected 
to the main lamp 7 in the normal state so as to be conductively 
connected to contact points Bl and B2 connected to the emergency 
lamp 8 . 

[0020] When the lamp-extinction detecting means 12 judges that 
it is in an extinguished state, a signal is sent to the starter 
5 through a control line not shown, and a high-voltage lighting 
operation is controllably performed so as to newly start 
lighting the emergency lamp 8. 

[0021] Light obtained by lighting the main lamp 7 and the like 
is supplied to an end of a light guide of an endoscope not shown. 
Light transmitted by the light guide is emitted from the front 
end surface of the light guide attached to an illumination 
window at the end of the endoscope toward a photographic subject, 
such as a diseased part in a body cavity, so as to be used as 
illumination light with which the photographic-subject side 
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is illuminated. 

[0022] The photographic subject 'illuminated therewith is 
imaged through an objective lens system attached to an 
observation window adjacent to the illumination window and can 
be observed with the naked eye or with a monitor through a 
solid-state image pickup element through the image guide. 
[0023] Electric power suitable to light the main lamp 7 and 
electric power suitable to light the emergency lamp 8 differ 
from each other. In this embodiment, in order to supply 
electric power suitable to light each lamp, the average value 
of a lamp voltage applied to each lamp is controlled by the 
reference-voltage setting means 10 so as to become equal to 
a value (reference voltage) corresponding to electric power 
suitable to light the lamp. 

[0024] In this embodiment, a feature is formed by providing 
the shared lighting means that selectively lights the main lamp 
7 and the emergency lamp 8, the detecting means that detects 
an extinguished state of the main lamp 7, the switching means 
that selectively connects one of the main lamp 7 and the 
emergency lamp 8 to the lighting means based on the output of 
the detecting means, and the power-reference-value setting 
means that supplies electric power suitable to light the main 
lamp 7 or the emergency lamp 8 connected to the lighting means 
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based on the output of the detecting means. 
[0025] Next, the operation of this embodiment will be described. 
When a power supply switch not shown is turned on, the electric 
power of the commercial power source 2 is supplied to the 
switching circuit 3, and a lamp voltage is generated in the 
secondary circuit of the transformer 4 through the switching 
circuit 3. In the initial state at the time of turning on the 
power source, the lamp-extinction detecting means 12 maintains 
a state in which the lamp extinction is not detected. 
Specifically, the output signal level of the lamp-extinction 
detecting means 12 is " L . " 

[0026] In this state, the lamp switching circuit 6 reaches a 
state in which the common contact points CI and C2 are 
conductively connected to the contact points Al and A2 as shown 
in Fig. 1, and the lamp voltage is supplied to the main lamp 
7 through the starter 5. 

[0027] Additionally, in this initial state, the lamp- 
extinction detecting means 12 is controlled so that the 
reference-voltage setting means 10 outputs a reference voltage 
suitable to light the main lamp 7. Further, the lamp- 
extinction detecting means 12 is controlled so that the starter 
5 starts a lighting operation. A high voltage is applied to 
the main lamp 7 for a short time, and the lighting operation 
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starts, and, after that, the lighted state is maintained by 
the lamp voltage. 

[0028] This lamp voltage is compared with a reference voltage 
from the reference-voltage setting means 10 by the comparator 
9, and its comparison result is fed back to the switching 
circuit 3 through the PWM 11 again. Thus, the value of the 
lamp voltage is controlled so that the average value of the 
lamp voltage is always equal to a value that is the same as 
the reference voltage of the reference-voltage setting means 
10. 

[0029] For example, when the average value of the lamp voltage 
is higher than the reference voltage, the comparator 9 applies 
an output signal having a negative polarity to a pulse-width 
control end of the PWM 11, and, in this case, the PWM 11 outputs 
a pulse signal that makes the pulse width smaller to the 
switching circuit 3. In the case of a pulse signal having a 
smaller pulse width, the switching circuit 3 operates to lower 
its switching frequency, and thereby the lamp voltage of the 
secondary circuit of the transformer 4 falls and reaches a lamp 
voltage lower than that in the previous state and, therefore, 
reaches a value closer to the reference voltage. A state of 
being almost equal to the reference voltage is reached by 
repeatedly performing such feedback. 
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[0030] On the contrary, when the lamp voltage is lower than 
the reference voltage, the comparator 9 applies an output 
signal having a positive polarity to the pulse-width control 
end of the PWM 11, and, in this case, the PWM 11 outputs a pulse 
signal having a larger pulse width to the switching circuit 
3. In the case of a pulse signal having a larger pulse width, 
the switching circuit 3 operates to raise the switching 
frequency, and thereby the lamp voltage of the secondary 
circuit of the transformer 4 rises and reaches a lamp voltage 
higher than that in the previous state and, therefore, reaches 
a value closer to the reference voltage. A state of being 
almost equal to the reference voltage is reached by repeatedly 
performing such feedback. 

[0031] By the lighting of the main lamp 7 in this state (normal 
operating state) , an ordinary endoscopic observation can be 
performed by using this light as illumination light for the 
endoscopic observation . 

[0032] After the lapse of time needed to reach the normal 
operating state, the lamp-extinction detecting means 12 
performs a lamp-extinction detecting operation . When the main 
lamp 7 is extinguished from some cause, such as the lifetime 
of the main lamp 7 or variations in manufacture, in this normal 
operating state, the lamp-extinction detecting means 12 judges 
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that the main lamp 7 is in an extinguished state and outputs 
a lamp-extinction detecting signal' if the detecting means 12 
detects that a great change has occurred in the output of the 
comparator 9 in that case. 

[0033] For example, when the electrode of the main lamp 7 is 
burned out so that an electric current does not flow, the lamp 
voltage rises significantly higher than the reference voltage 
from the reference-voltage setting means 10, and a great change 
occurs in the output of the comparator 9 . When the output of 
the comparator 9 is greatly changed, the lamp-extinction 
detecting means 12 judges that the main lamp 7 has been 
extinguished and outputs an extinction detecting signal that 
informs both the reference-voltage setting means 10 and the 
lamp switching circuit 6 that the main lamp 7 has been burned 
out . 

[0034] In the reference-voltage setting means 10, a reference 
voltage that serves as a lamp voltage suitable to light the 
emergency lamp 8 is generated, and, in the lamp switching 
circuit 6, switching is performed so that the lamp voltage is 
applied to the emergency lamp 8. 

[0035] Further, the lamp-extinction detecting means 12 sends 
a signal that allows the starter 5 to start lighting the lamp, 
and the emergency lamp 8 is lit for a short time while generating 
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a high voltage, and, after that, the lighting state is 
maintained by the lamp voltage. In this lighting state, a lamp 
voltage suitable to light the emergency lamp 8 is maintained 
by the reference voltage, as described with reference to the 
operation of the main lamp 7 . 

[003 6] By these operations, an endoscopic observation can be 
continuously performed by being automatically switched to the 
emergency lamp 8 even when the main lamp 7 is burned out from 
some cause during the endoscopic observation. 
[0037] According to this embodiment, since the shared lighting 
means that can selectively light the main lamp 7 and the 
emergency lamp 8 is provided, one of the two lighting means, 
i.e., the lighting means used exclusively for the main lamp 
or the lighting means used exclusively for the emergency lamp 
becomes unnecessary, and, advantageously, the light source 
device can be reduced in size and in cost, and the number of 
examination man-hours needed for each lighting means can be 
reduced. 

[0038] Additionally, since the emergency lamp 8 is connected 
from the main lamp 7 to the shared lighting means by the output 
of the detecting means that detects an extinguished state of 
the main lamp 7, and since electric power suitable to light 
the emergency lamp 8 is supplied, switching is automatically 
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performed to the emergency lamp 8 even when the main lamp 7 
is burned out from some cause during an endoscopic observation, 
and therefore, advantageously, the endoscopic observation can 
also be continuously performed without being interrupted. 
[0039] If the quantity of illumination light of the emergency 
lamp is considerably smaller than the quantity of illumination 
light obtained by the lighting of the main lamp 7, and if the 
endoscope is an electronic endoscope provided with a 
solid-state image pickup element , it is permissible to variably 
control the image-pickup period of the solid-state image pickup 
element (in greater detail, to lengthen the period) so that 
an image that is bright and excellent in S/N can be obtained 
as in a case in which photography is performed under 
illumination by the main lamp 7 (the responsibility is 
sacrificed) . 

[0040] For example, if a one- frame period as an image pickup 
period during which one color image is obtained is, for example, 
1/30 seconds under illumination by the main lamp 7, it is 
permissible to lengthen the image pickup period about several 
times to ten times as long as the period of 1/30 seconds so 
that an easily distinguishable image can be obtained when a 
switching operation to the emergency lamp 8 is performed. 
[0041] (Second embodiment) Fig. 2 shows a structure of a light 
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source device for an endoscope of a second embodiment of the 
present invention. In this embodiment, a main lamp and an 
emergency lamp are different from each other in kind, and 
especially a discharge- tube- type lamp, such as a metal halide 
lamp or a xenon lamp, is used as the main lamp, and a filament 
type lamp, such as a halogen lamp, is used as the emergency 
lamp . 

[0042] A light source device 21 for an endoscope of the second 
embodiment shown in Fig. 2 is structured such that, in the light 
source device 1 for the endoscope of Fig. 1, the lamp switching 
circuit 6 is provided in the secondary circuit of the 
transformer 4, and electric power is supplied to the main lamp 
7 through the starter 5 when the common contact points CI and 
C2 are brought into contact with the contact points Al and A2 , 
whereas electric power is supplied to the emergency lamp 22 
of a filament type without passing through the starter 5 when 
the contact points CI and C2 are brought into contact with the 
contact points Bl and B2 . The other structures are formed in 
the same way as in the light source device 1 for the endoscope 
of Fig. 1. 

[0043] Next, the operation of this embodiment will be 
described. 

[0044] The operation in which the main lamp 7 is lit in response 
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to the ON state of the power supply switch and in which the 
lighting state is maintained is the same as in the first 
embodiment. Additionally, the lamp-extinction detecting 
means 12 performs a lamp-extinction detecting operation. 
[0045] However, if the main lamp 7 is burned out from some cause, 
such as the lifetime of the main lamp 7 or variations in 
manufacture, during a normal operation, the lamp voltage will 
vary, and the output of the comparator 9 will greatly vary. 
This great variation is detected by the lamp- extinct ion 
detecting means 12, and it is judged that the main lamp 7 has 
been extinguished, and both the reference-voltage setting 
means 10 and the lamp switching circuit 6 are informed that 
the main lamp 7 has been burned out. 

[0046] In the reference-voltage setting means 10, a reference 
voltage that can serve as a lamp voltage suitable to light the 
emergency lamp 22 is generated, and, in the lamp switching 
circuit 6, switching is performed so that the lamp voltage is 
applied to the emergency lamp 22. The emergency lamp 22 of 
the filament type is lit by the switching operation. 

[0047] The emergency lamp 22 is controlled so that the average 
value of the lamp voltage becomes equal to the reference 
voltage. 

[0048] By these operations, an endoscopic observation can be 
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continuously performed by being automatically switched to the 
emergency lamp 22 even when the main lamp 7 is burned out from 
some cause during an endoscopic observation. 
[0049] In this embodiment, the emergency lamp 22 is immediately 
lit when the lamp switching circuit 6 is switched so that the 
emergency lamp 22 is turned on, and therefore, in a case in 
which the average value of the lamp voltage suitable to light 
the emergency lamp 22 is smaller than an average value in the 
case of the main lamp 7, it is preferable to perform the 
switching of the reference voltage prior to the switching 
between the lamps or to perform operations so that the lamp 
switching does not precede, at least, the reference-voltage 
switching. 

[0050] If switching is performed in the switching order that 
does not satisfy this condition, i.e., if the reference-voltage 
switching is performed after the lamp switching is performed, 
an excessive lamp voltage is applied to the emergency lamp 22, 
and thereafter the lamp voltage is changed to a proper value. 
Therefore, there is a possibility that the emergency lamp 22 
will be damaged when the excessive lamp voltage is applied. 
[0051] In this embodiment, a light source device that has the 
same effect as in the first embodiment can be realized even 
when the main lamp 7 and the emergency lamp are different from 
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each other in kind. 

[0052] (Third embodiment) Fig. 3 shows a structure of a light 
source device for an endoscope of a third embodiment of the 
present invention. In this embodiment, the main lamp and the 
emergency lamp are different from each other in kind, and 
especially a discharge tube type lamp, such as a metal halide 
lamp or a xenon lamp, is used as the main lamp, and a filament 
type lamp, such as a halogen lamp, is used as the emergency 
lamp as in the second embodiment, and the main lamp and the 
emergency lamp have the same electric power. 
[0053] The light source device 31 for an endoscope of the third 
embodiment shown in Fig. 3 employs a reference voltage source 
32, instead of the reference-voltage setting means 10, in the 
light source device 21 for the endoscope of Fig. 2. In this 
reference voltage source 32, a fixed voltage Vcc is divided 
by, for example, a variable resistor Rl and a fixed resistor 
R2, and a reference voltage is supplied to the comparator 9 
while changing the value of the variable resistor Rl . 
[0054] Additionally, since the reference voltage by the 
reference voltage source 32 is not required to change its value 
when switching is performed between the lamps, the extinction 
detecting circuit 12 switches only the lamp switching circuit 
6. The other structures are formed in the same way as in the 
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light source device 21 for the endoscope of Fig. 2. 
[0055] Next, the operation of this embodiment will be described. 
The operation in which the main lamp 7 is lit in response to 
the ON state of the power supply switch and in which the lighting 
state is maintained is the same as in the first embodiment. 
However, the reference voltage is not switched. When the 
lamp-extinction detecting means 12 starts a lamp-extinction 
detecting operation and when it is detected that the main lamp 
7 has been turned off, the lamp-extinction detecting means 12 
informs the lamp switching circuit 6 that the main lamp 7 has 
been burned out. 

[0056] Thereupon, in the lamp switching circuit 6, switching 
is performed so that the lamp voltage is applied to the 
emergency lamp 22. By this switching, the emergency lamp 22 
is lit, and the average value of the lamp voltage is controlled 
to become equal to the reference voltage. 

[0057] By these operations, an endoscopic observation can be 
continuously performed by being automatically switched to the 
emergency lamp 22 even when the main lamp 7 is burned out from 
some cause during the endoscopic observation. This embodiment 
has almost the same effect as the second embodiment. 
[0058] Additionally the lamp-extinction detecting means 12 
that detects the extinction of the main lamp 7 can detect its 
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extinction by detecting a great variation in the output of the 
comparator 9. Moreover, it is permissible to detect the 
extinction by detecting the value of an electric current 
flowing through the main lamp 7 or detecting the variation 
quantity thereof. 

[0059] In other words, the value of an electric current flowing 
through the main lamp 7 in a normal state is substantially 
constant, and therefore, when a great variation occurs in the 
electric current value, a judgment as being extinguished is 
formed from that value, and the emergency lamp 8 or 22 may be 
lit. Additionally, when it is detected that the main lamp 7 
has been turned off, an operator may be notified about the 
extinction of the main lamp 7 by sounding a buzzer or by lighting 
an LED or the like. 

[0060] [Appendix] 

1. A light source device for an endoscope characterized by 
comprising: a first light source for generating illumination 
light that illuminates a photographic subject through the 
endoscope; a second light source differing from the first light 
source; a lighting device that can selectively light the first 
light source and the second light source; detecting means for 
detecting that the first light source has not been lit; 
switching means for performing light-switching between the 
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first and second light sources, based on a signal from the 
detecting means; and power-reference-value setting means for 
outputting electric power corresponding to the first or the 
second light source, based on the signal from the detecting 
means . 

[0061] 2 . A light source device for an endoscope characterized 
by comprising: a discharge tube as a main lamp that generates 
illumination light with which a photographic subject is 
illuminated through the endoscope; a discharge tube as an 
emergency lamp differing from the aforementioned discharge 
tube; a switching power supply for lighting the two lamps; 
output setting means for determining output power of the 
switching power supply; a comparator that compares an output 
of the reference-voltage setting means and an output of the 
switching power supply; a control signal generator that 
generates a control signal to control the switching power 
supply from the output of the comparator; detecting means for 
detecting the extinction of the main lamp; and lamp switching 
means for performing switching to the main lamp or to the 
emergency lamp, based on the signal from the detecting means; 
wherein the reference voltage from the reference-voltage 
setting means is changed based on the signal from the detecting 
means . 
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[0062] 3 . A light source device for an endoscope characterized 
by comprising: a discharge tube as a main lamp to illuminate 
a photographic subject through the endoscope; a filament type 
light source as an emergency lamp differing from the discharge 
tube; a switching power supply to light the two lamps; output 
setting means for determining an output power of the switching 
power supply; a comparator that compares an output of the 
reference-voltage setting means and an output of the switching 
power supply; a control signal generator that generates a 
control signal to control the switching power supply from the 
output of the comparator; detecting means for detecting the 
extinction of the main lamp; and lamp switching means for 
performing switching to the main lamp or to the emergency lamp, 
based on a signal from the detecting means; wherein a reference 
voltage from the reference-voltage setting means is changed 
based on a signal from the detecting means. 
[0063] 4." A light source device for an endoscope comprising: 
a discharge tube as a main lamp to illuminate a photographic 
subject through the endoscope; a filament type lamp as an 
emergency lamp differing from the aforementioned discharge 
tube; a switching power supply to light the two lamps; output 
setting means for determining an output power of the switching 
power supply; a comparator that compares an output of the 
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reference-voltage setting means and an output of the switching 
power supply; a control signal generator that generates a 
control signal to control the switching power supply from an 
output of the comparator; detecting means for detecting the 
extinction of the main lamp; and lamp switching means for 
performing switching to the main lamp or to the emergency lamp, 
based on a signal from the detecting means. 
[0064] 

[Effects of the Invention] As described above, according to 
the present invention, there are provided a first light source 
for generating illumination light that illuminates a 
photographic subject through the endoscope; a second light 
source differing from the first light source; a lighting device 
that can selectively light the first light source and the second 
light source; a detecting means for detecting that the first 
light source has not been lit; a switching means for performing 
light-switching between the first and second light sources, 
based on a signal from the detecting means; and a power- 
reference-value setting means for outputting electric power 
corresponding to the first or the second light source, based 
on the signal from the detecting means. Therefore, the first 
light source and the second light source can be controllably 
lit by a single lighting device, and a size reduction and a 
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cost reduction can be achieved in comparison with two dedicated 
lighting devices, and the examination time for the different 
lighting devices can be reduced. 
[Brief Description of the Drawings] 

[Fig. 1] Schematic diagram of a light source device for an 
endoscope of the first embodiment of the present invention. 

[Fig. 2] Schematic diagram of a light source device for an 
endoscope of the second embodiment of the present invention. 

[Fig. 3] Schematic diagram of a light source device for an 
endoscope of the third embodiment of the present invention. 

[Description of Symbols] 

1 Light source device for endoscope 

2 Commercial power source 

3 Switching circuit 

4 Transformer 

5 Starter 

6 Lamp switching circuit 

7 Main lamp 

8 Emergency lamp 

9 Comparator 

10 Reference-voltage setting means 

11 PWM 

12 Lamp-extinction detecting means 
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